Characterization and functional analysis of calcium/calmodulin-dependent protein kinases (CaMKs) in the nematode-trapping fungus Arthrobotrys oligospora.
Ca2+/calmodulin-dependent protein kinases (CaMKs) are unique second-messenger molecules that impact almost all cellular processes in eukaryotes. In this study, five genes encoding different CaMKs were characterized in the nematode-trapping fungus Arthrobotrys oligospora. These CaMKs, which were retrieved from the A. oligospora genome according to their orthologs in fungi such as Aspergillus nidulans and Neurospora crassa, were expressed at a low level in vitro during mycelial growth stages. Five deletion mutants corresponding to these CaMKs led to growth defects in different media and increased sensitivity to several environmental stresses, including H2O2, menadione, SDS, and Congo red; they also reduced the ability to produce conidia and traps, thus causing a deficiency in nematicidal ability as well. In addition, the transcriptional levels of several typical sporulation-related genes, such as MedA, VelB, and VeA, were down-regulated in all ΔCaMK mutants compared with the wild-type (WT) strain. Moreover, these mutants exhibited hypersensitivity to heat shock and ultraviolet-radiation stresses compared with the WT strain. These results suggest that the five CaMKs in A. oligospora are involved in regulating multiple cellular processes, such as growth, environmental stress tolerance, conidiation, trap formation, and virulence.